Objective: To describe the food habits and physical (in)activity patterns and to investigate the relationship with sociodemographic factors among Palestinian adolescents. Design and subjects: The Palestinian Health Behaviour in School-aged Children (HBSC) is a cross-sectional survey of grades 6, 8, 10 and 12. Students completed a modified version of the international HBSC questionnaire. A total of 8885 students were included in this analysis; 53% were from the West Bank and 47% from the Gaza Strip.
Adolescent food habits and physical activity patterns are an important concern in the present accelerated nutrition transition 1 . Healthy food choices combined with regular physical activity help to prevent a variety of chronic diseases such as obesity, high blood pressure, high blood cholesterol, diabetes, heart disease and certain cancers 2 -4 . The key features of adolescents' eating patterns include snacking, skipping breakfast, dieting and adoption of specific diets 5 . Parents have the most influence on their child's dietary habits and physical activity patterns, and most parents make significant personal investment in their children's future. It was found that the quality of diet and physical activity among adolescents is associated with the mother's educational level and family income 6 -8 . Health behaviour of schoolchildren constitutes one of the most serious challenges policy-makers and professional bodies face worldwide. Health-related behaviour during adolescence has been linked to patterns of behaviour in adulthood 2 . The Health Behaviour in Schoolaged Children (HBSC), a World Health Organization (WHO) cross-national survey, is a unique international research study on health and health behaviour of adolescents across more than 35 countries. The study aims at understanding youth health behaviour and lifestyle in these countries 9 . Studying the health behaviour of Palestinian adolescents is important, since they represent about one-third of the population of the Palestinian Territories (32% at the end of 2000) 10 . The West Bank and Gaza Strip are the two geographically separate entities of what is called the Palestinian Territories: West Bank covers an area of 5690 sq km with 2 356 810 inhabitants and the Gaza Strip is around 365 sq km with 1 364 733 people according to the Palestinian Central Bureau of Statistics. The physical separation of people and the severe restrictions on movement of people and goods have been associated with massive declines in economic access to food and consequent increases in food insecurity.
Dietary habits and the nutritional status of Palestinian pre-school children (aged 6 -59 months) 11, 12 , nonpregnant women (aged 15-49 years) 12 and adults (aged 18 -64years) 13 have been investigated; however, data about nutrition and physical activity patterns among Palestinian schoolchildren are lacking 14 . In 2003/2004, the Palestinian HBSC survey was carried out for the first time in an Arab country and it is the second Palestinian national health study conducted in Palestine. The purpose of this paper is (1) to describe food habits and physical (in)activity patterns among Palestinian adolescents; and (2) to investigate the relationship between sociodemographic factors (region, gender, grades and parental level of education) and food habits and physical (in)activity patterns in Palestine in order to provide information for further related research and to direct organisations developing intervention strategies to improve the food habits and physical activity patterns of Palestinian adolescents. Sample selection A stratified random sampling strategy was employed. Within each district, samples were selected to represent distributions of schools by size, locality, gender and school type (public, United Nations Relief Work Agency or private). The distribution of the students reflected the distribution of Palestinians in grades 6, 8, 10 and 12, whose ages ranged between 12 and 18 years. Therefore, the sample of this survey was nationally representative.
Subjects and methods
The sample was drawn based on the 2003-2004 list of schools and classrooms (which included the number of students per classroom) provided by the Palestinian Ministry of Education. Adolescent schools (n ¼ 405) were selected randomly throughout the two regions. All students in selected classes in grades 6, 8, 10 and 12 were eligible to participate at the time the questionnaire was distributed. There were no exclusion criteria. The total sample was 17 817. After excluding 102 questionnaires which were not correctly filled in, the final number of questionnaires entered into the computer was 17 715.
Instrument
The questionnaire was developed using the WHO international HBSC questionnaire (2001) (2002) including all mandatory HBSC questions 15 . The questionnaire was translated into the native language (Arabic) and piloted on 300 students who were selected from an adolescent school that was not included in the final sample. Changes in wording were made to clarify the meaning of certain questions; however, in order to maintain comparability with other countries, the questionnaire changes were kept to a minimum. The questionnaire contained six optional packages: half of the optional components of the questionnaire (Form A) contained optional questions on smoking, violence and injuries, and social inequalities, and the other half of the questionnaire (Form B) contained optional questions on physical activity, eating, dieting, and mental and physical health. Equal numbers of Form A and Form B were randomly distributed in each school class.
Procedures
Selected schools were informed about the survey by a letter to the school principal. All school principals agreed to participate. Completion of the survey took one class period (40 -60 min). Data were collected during the second term between April and May 2004. A self-report survey questionnaire was administered in the classroom in the presence of a school psychologist and with the absence of the class teacher. Researchers followed a standardised protocol in giving instructions to students and answering questions about individual items. Student participation was voluntary; however, no student refused to cooperate in the research. Verbal and written instructions reminded students of the importance of giving honest answers, not writing their names on the questionnaire to maintain confidentiality and not talking during questionnaire completion.
Measures

Food consumption
Food and beverage consumption was measured using the following question: How many times a week do you usually eat or drink . . . fruit/vegetables/sweets (candy or chocolate)/Coke or soft drinks that contain sugar/milk/ meat and chicken? The response categories were 'never', 'less than once a week', 'once a week', '2-4 days a week', '5-6 days a week', 'once a day every day' and 'every day, more than once'. Responses were categorized into: (1) less than once a day; (2) once or more a day.
Breakfast during schooldays
Students were asked how often they usually had breakfast (more than a glass of milk or fruit juice). Response categories were: '1 day', '2 days', '3 days', '4 days' and '5 days'. Responses were categorized into: (1) , 4 days a week; (2) $ 4 days a week.
Dieting
Dieting status was assessed by asking: At present, are you on a diet or doing something else to lose weight? Response categories were: (1) on a diet; (2) not dieting.
Physical activity
Students were asked two questions about their physical activity status: (a) Over the past 7 days, on how many days were you physically active for a total of at least 60 min per day? (b) Over a typical or usual week, on how many days are you physically active for a total of at least 60 min per day? Response categories were: 0 days, 1, 2, etc up to 7 days. The average response ((a þ b)/2) from both questions was categorized into: (1) physical activity $ 5 days a week; (2) physical activity , 5 days a week.
Physical inactivity
Physical inactivity was examined by asking three questions about time usually spent during schooldays and at the weekend on television (TV) viewing, doing homework and computer use. (a) About how many hours a day do you usually watch television (including videos) in your free time? (b) About how many hours a day do you usually spend doing school homework outside of school hours? Response categories were: 'none at all', about half an hour a day, about 1 hour a day, 2, 3, 4, 5, 6, 7 or more hours a day. Mean hours for TV viewing and doing homework were derived by calculating mean hours per day from reported schooldays and weekend days and categorized into: (1) $ 4 h a day; (2) , 4 h day. (c) About how many hours a day do you usually use a computer (for homework, programming, computer games, chats and emails, surfing and downloads)? Response categories were: 'none at all', 'less than 1 hour', '1-2 hours', '2-3 hours', '4 hours or more'. Because of the low numbers of students reporting using computers, responses were categorized into: (1) using a computer; (2) not using a computer.
Parents' educational level
This was based on adolescents' self-reports and was divided into four levels: did not graduate from high school; graduated from high school; continued studies after high school but not in university; studied in university or graduated from the university. Responses are categorized into: (1) low education -a combination of the first two categories; (2) high education -a combination of the last two categories.
Statistical analysis
Data analysis was performed using SPSS version 12. Analyses were done for boys and girls separately, as an interaction effect was found between gender and region for several outcome variables. x 2 tests were used to compare differences in food habits and physical activity by gender, grade and region. Logistic regression (binary logistic) was used to investigate the effect of mother's/father's level of education controlling for region, grade and gender. As no interaction effect was found between mother's/father's level of education and region, analyses were done for both regions together.
Results
In total, 8885 questionnaires (Form B) are considered in the analysis for this paper; 53% are from the West Bank and 47% from the Gaza Strip. Of the respondents, 49% were boys and 51% girls. Of all adolescents, 45% reported consuming vegetables, followed by sweets (35%), fruits (31%) soft drinks (24%), milk (22%), and meat and chicken (16%) daily. About half (45%) reported taking breakfast $ 4 days a week during schooldays. Dieting was reported in 8% of the respondents and (20%) were doing physical activity $ 5 days during the past week or the usual week. The mean (standard deviation (SD)) was 2.8 (2.1) days per week. For sedentary activities, 29% reported watching TV $ 4 h a day and 29% reported using a computer, while 18% reported doing homework $ 4 h a day (Table 1) . Table 2 shows many significant differences in food habits and physical activity among Palestinian adolescents between regions. Adolescents from the West Bank eat fruit, sweets, meat and chicken more often and drink soft drinks more often than adolescents of Gaza (P , 0.001) while adolescents from Gaza eat vegetables more (P , 0.01). Adolescents of the West Bank are more active, watch more TV and use the computer more than adolescents of Gaza (P , 0.001).
Differences by region
Differences by gender and region
In general, girls in both regions reported more daily consumption of fruit, vegetables and sweets than boys (P , 0.001), while their reported daily consumption of soft drinks, milk, meat and chicken was less (P , 0.01). Boys from the West Bank reported eating fewer vegetables than boys of Gaza (P , 0.001), while no significant difference was found among girls between regions. More boys in Gaza were on a diet or doing something else to lose weight than boys in the West Bank; the highest percentage of dieting (17%) was found among boys in grade 6 in Gaza. However, no significant difference was found among girls between regions regarding dieting status (Tables 3 and 4) . In both regions, boys were physically more active than girls (P , 0.01), whereas girls reported doing more homework (P , 0.001). Boys in Gaza spend more time doing homework than boys in the West Bank (P , 0.001), and girls in the West Bank also spend more time doing homework than girls in Gaza (P , 0.01). In addition, girls from the West Bank watch TV more than boys (P , 0.001) while no significant difference was found in Gaza between boys and girls in terms of watching TV. Boys from both regions spend equal amounts of time on the computer, whereas girls from the West Bank spend more time on it than girls from Gaza (P , 0.001) ( Tables 3 and 4) .
Differences by grades and region Several age-related differences were found in both boys and girls (Tables 3 and 4) . Adolescents of the West Bank and only boys of Gaza eat less fruit with increasing age (P , 0.01). Boys in both regions drink less milk with increasing age (P , 0.01). In girls, the higher percentages reporting drinking milk were found in grade 6 in both regions. Girls of the West Bank eat less meat and chicken with increasing age (P , 0.001); this trend was not observed in Gaza. In girls, in both regions, a significant difference (P , 0.01) was found between grades in taking breakfast during the schooldays; the highest percentages were found in grade 6 (Tables 3 and 4) .
Adolescents of both regions decrease their physical activity with increasing age (P , 0.001). Adolescents of the West Bank in grade 12 do more homework and use a computer less than adolescents in other grades. The highest percentages reporting doing homework (46% and 31%), and the lowest percentages reporting using computers (17% and 19%) were found among girls in grade 12 in both the West Bank and Gaza, respectively. HBSC -Health Behaviour in School-aged Children. * A significant difference in grades among boys by x 2 test. P 1 -P-value between grades among boys in the West Bank; P 2 -P-value between grades among boys in Gaza; P 0 -P-value between boys in the West Bank and Gaza.
About one-third (32%) of the West Bank boys in grade 12 were doing homework $ 4 h a day in comparison with only 5-6% in other grades (P , 0.001). In contrast, the highest percentage (23%) among boys of Gaza was found in grade 6 (Tables 3 and 4 ). Table 5 summarises the results of logistic regression analyses. Consumption of fruit and milk was positively associated with the level of education of both parents, while consumption of meat, chicken and soft drinks was positively associated with only the mother's level of education. In addition, taking breakfast on schooldays was positively associated with only the father's level of education. Parents' level of education has no effect on vegetable consumption and dieting status of children. Physical activity and TV viewing were positively associated with mother's level of education only (P , 0.01), while computer use was positively associated with both parents' level of education. Additionally, doing homework was positively associated with only the father's level of education.
Effects of parents' level of education
Discussion
Adolescents of the West Bank consume more fruit, sweets, soft drinks, meat and chicken than adolescents in Gaza. This could be related to the geographical location of the Gaza Strip, which is a highly populated area and thus poverty may result in lack of accessibility and availability of some kinds of foods that are not locally grown or produced 14, 16, 17 . In addition, people in the West Bank to some extent are wealthier and many have adopted a more Westernised lifestyle. A study about food consumption patterns among adults of the West Bank population indicated that the consumption of typical modern sugarrich foods, such as juices, soft drinks, biscuits and candies, has increased in most households during the last few years 18 . HBSC -Health Behaviour in School-aged Children. * A significant difference in grades among girls by x 2 test. P 1 -P-value between grades among girls in the West Bank; P 2 -P-value between grades among girls in Gaza; P 0 -P-value between girls in the West Bank and Gaza. This study found that adolescents of the West Bank were doing more physical activity than adolescents of Gaza. Also, in the West Bank, girls watch TV more than boys, while no gender difference was found in Gaza in terms of watching TV. In the Gaza Strip, overcrowding and lack of sport centres because of the limited geographical area may result in the lower percentages of daily physical activity among adolescents. Consequently, boys in Gaza engage in watching TV or doing homework, while boys in the West Bank engage in sports activities outside their homes. The majority of people living in Gaza are refugees of 1948 and, because of overcrowding and lack of space, boys do their best in studying and doing homework in order to secure a better future with a higher income 19 .
Gender differences
Generally, girls are more likely to report healthier food choices, with a higher consumption of fruit and vegetables 20 -22 . In this study, girls reported consuming more fruit, vegetables and sweets, and less soft drinks and milk than boys. These findings are consistent with findings from the international dataset in which girls consume more fruits 23, 24 , vegetables 23 and less soft drinks than boys 23, 24 . Furthermore, this study found that boys are more physically active than girls in both regions. These findings are consistent with findings from other studies in which boys reported engaging in regular sports activities more than girls 25, 26 . In Palestine as in other Arab countries, sports are to some extent not culturally acceptable among women, while boys are encouraged by their families and their social environment to play sports and be physically active.
Grade/age differences Several age differences were found in boys of both regions. This study found that the proportion of boys who consume milk and fruit daily decreases with age. These finding are consistent with the HBSC studies from other countries where the proportion of adolescents who eat fruit every day decreases with age 23 . In addition, parents have more influence over the diets of their younger children, resulting in more healthy food intake.
Adolescents in both regions reported less physical activity with increasing age. Girls are less active than boys at all ages and tend to exercise less with increasing age 15, 26, 27 . The international HBSC report indicated that more girls than boys reported dieting, and this difference increased significantly with age 28 . Although there is no logical explanation, an interesting finding in this study is that boys in Gaza were on a diet or doing something else to lose weight more than boys in the West Bank at the time when the survey was conducted. The highest percentage was found among boys in grade 6 in Gaza. This finding merits further investigation.
Finally, adolescents in both West Bank and Gaza in grade 12 spent more time doing homework and less time using a computer and watching TV. The highest percentage of students reporting doing homework was found among girls in grade 12 in the West Bank. In Palestine, students in the 12th grade, the last year of secondary school, take crucial final academic exams at the end of the year -their scores on these exams determine whether or not they will go on to university level study.
Effects of parents' level of education
Several studies have shown that the family socioeconomic status 24,29 -31 and the educational level of the mother 29, 30 influence the food intake and the physical (in)activity of children. This study found that the level of education of both parents has a positive effect on fruit and milk consumption and that only the mothers' level of education has an effect on adolescents' meat, chicken and soft drink consumption. In contrast, consumption of vegetables was not affected by parents' level of education. Moreover, physical activity and TV viewing were positively affected by the mothers' level of education, while computer use was positively affected by both parent's level of education. Doing homework was positively affected by only the fathers' level of education. In Palestine, most vegetables are available and accessible at relatively cheap prices for most people. Mothers with higher education and families with a high standard of living have more access to expensive foods such as fruits, soft drinks, meat and chicken, and more leisure time to spend on physical activity, watching TV and using computers than less educated mothers and families with a low standard of living.
Limitations
One of the major limitations of this study was utilising selfreported responses from schoolchildren, which raises potential threats to reliability and validity. The study was also limited by its cross-sectional nature and subsequent inability to address questions of causality. The HBSC questionnaire has, on the other hand, been used extensively in many countries. We therefore believe that it captures a picture at a moment in time relatively well. The large sample size also ensures that deviations from the mean are counterbalanced.
Conclusion
This study revealed that there are problems with Palestinian adolescents' behaviour in relation to eating, dieting and physical activity. Parents play a direct role in children's eating and physical activity patterns. Although this is only the first time dietary practices and physical activity of Palestinian adolescents has been studied, the results indicate that policies need to be developed, implemented and evaluated to safeguard healthy eating habits and physical activity. More detailed studies are needed with elaborated instruments about food habits and physical activity of adolescents. Interventions aimed at improving adolescents' food habits and physical activity patterns targeting both parents and schools are also needed.
